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COMPLETE SPECIFICATION 
Shelter for Protection from Explosion Shock Waves 



I, Sidney Marsh Cadweix, a citizen of 
the United States of America, of 436, 
Washington Road, Grosse Pointe, Michigan, 
United States of America, do hereby declare 
5 die invention^ for which I pray that a patent 
may be granted to me, and the method by 
which it is to be performed, to be particu- 
larly described in and by the following; state- 
ment:— 

. 10 THIS INVENTION generally relates to a 
shelter structure for use against the dangers 
incident to war and, more spedficadly, relates 
to a protective structure which may be used 
to shield persons or equipment against the 

15 effects of tie shock waves arising from atomic 
and other explosions. 

With the advent of modern warfare and 
•the use of atomic, chemical and biological 
weapons, it becomes necessary to protect our 

20 retaliatory personnel and equipment from the 
effects of these weapons. This protection 
is required if we are to be capable of deliver- 
ing a retaliatory offensive in the event these 
weapons are used in committing a nation to 

.25 war. While certain devices and structures 
are presently available for this use, they do 
not provide the degree of protection required 
as compared to the weight and expense in- 
volved. In certain cases, the prior struc- 

30 tures and devices are too cumbersome to 
afford any degree of mobility to the user. 

In providing protection of equipment against 
the blast effects of an atomic explosion a 
structure may be pressurized to ai degree such 

35 that the shock wave force of the explosion is 
not transmitted through the structure and in- 
to the pressurized interior thereof. In pro- 
tecting personnel, in addition to equipment, 
by placing a pressurized envelope between the 

40 blast and the personnel, the envelope having 
been pressurized to a pressure which is greater 
than 'd ie shock wave pressure, the shock wave 



will be reduced to near zero before entering 
the interior of the envelope. In a specific 
example, by using a fabric reinforced rubber 45 
envelope inflated to a pressure greater than 
the total shock wave pressure that is to be 
expected, the shock wave produced by the ex- 
plosion will not be transmitted to the interior 
thereof, measuring equipment placed within 50 
the structure failing to register any appreci- 
able indication of the presence of the shock 
wave. Thus, personnel and equipment placed 
within the envelope would be protected 
against explosion shock waves. In view of 55 
the sealed envelope and the thickness there- 
of, the personnel would also be protected 
from toxic or corrosive gases and bacteria. 

More specifically and merely as an example, 
a missile of the type which is normally 60 
mounted in a vertical position and ready to 
fire, can be enclosed in a fabric reinforced 
rubber envelope which has been suitably 
sealed and supported in the upright position. 
The interior of the envelope is inflated to a 65 
pressure which is greater than the total shock 
wave pressure which could be anticipated from 
an atomic explosion at the assumed distance 
that the envelope is placed from the point 
of explosion. It has been found that the 70 
missile would be protected against the forces 
of the shock wave, the fire wave, wind and 
certain of the radiation effects of the blast 
which would be encountered at a missile she. 
In determining the pressure to which the in- 75 
terior of the envelope is to be inflated, it is 
necessary that a calculation be made as to 
the total blast pressure or total shock wave 
pressure which could be expected at that 
point 80 

These calculations can normally be made 
by estimating a probable ground zero area 
in the vicinity of tie missile site; and, through 
die known relationship that the shock wave 
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pressure decreases inversely as the cube of 
twice the distance from trie explosion, the 
pressure at the missile site may be (calculated. 
It is anticipated that the required inflation 
pressures will normally range ijcom 5 to 
1000 pounds per square inch, thus effec- 
tively protecting equipment and personnel 
that are reasonably near to an atomic explo- 
sion. It is to be understood that the pres- 
sure utilized must be such as [can] be con- 
fined within a flexible envelope. | || 

According to the invention there is pro- 
vided a. shelter for protecting equipment and/ 
or personnel against the effects oifj an explo- 
sive shock wave comprising a flexible enve- 
lope enclosing a cavity, said envelope being 
adapted to receive and enclose therein the 
equipment and/or personnel to'bej protected, 
the cavity being pressurized with gaseous 
fluid to a predetennined pressure j which is 
greater than atmospheric pressure (by at ieast 
5 lbs per square inch whereby the equipment 
and/or personnel when disposed nJ the shelter 
is at least substantially surrounded by said 
pressurized fluid whereby! protection will be 
given to equipment and/or personnel within 
fthe shelter against a shock wave [paving an 
overpressure when reaching the cavity of not 
more than said predetermined pressure. 

. A simple form of the device can be fabric- 
ated from a rubber exterior] or outer] covering 
with a single or pluralityj of -layers or plys 
of weftless or woven fabric, j The|fabric may 
be constructed of any of the|natural fibres, 
such as cotton, sUk, wool, or any of the syn- 
thetic fibres such as nylon, rayon J oar poly- 
ethylene terephthaJate. fit is further con- 
templated that the plys could be constructed 
of such materials as steel or glass weftless 
or woven- f abric* In cases where jthe pres- 
sure within the structure \ is extremely low, 
-little or no reinforcement will be necessary 
and the stnicture may be I wholly constructed 
of a thick watt of carbon 1 'black remforced 
rubber or other material. It is 
contemplated that the [thickness of the 
rubber in this darter case will be of the order 
of one-fourth to one inch in thickness} depend- 
ing on the mternal pressure j of the ^envelope. 
If greater thicknesses are| utilized, a certain 
amount of attenuation of the shock ipave will 
be achieved within the wall itself. ' 

While the flexible envelope will; be des- 
cribed as b eing primarily composed < ir rubber 
and fabric, it is to be understood | that any 
polyrneric material that isj solid and ? import- 
antly, is somewhat flexiblejat| ordinary tem- 
peratures may be used. These materials in- 
clude synthetic rubbers and plastics materials. 
Other considerations in the |exterior|covermg 
are the ability to withstand iheat and the radia- 
tion effects of the atomic .blast jalj>ng with 
the characteristic of being j imperjious to 
chemical and bacteriological j materif Is which 
may be used. Similarly, jthe exterior cover- 



ing may -be chosen for its capability of in- 
herently attenuating shock waves; and, in this 
regard, it is to be noted that rubber has an 
inherent characteristic of attenuation of shock 
waves, the attenuation being proportional to 70 
the thickness of the rubber employed. 

When using the invention for the protec- 
tion of personnel in addition to equipment, 
it is preferred that the structure be built up 
of a double wail configuration, the wall con- 75 
structicn being of the type described above, 
with the portion between the two walls pres- 
surized to a pressure which will be greater 
than that contemplated by the atomic blast 
at the site of the personnel. Through this 80 
double wall construction it is only neces- 
sary that the space between the two walls 
be pressurized and the interior of the struc- 
ture may be maintained at atmospheric pres- 
sure. In this way, it is not necessary that 85 
the personnel contained in the shelter wear 
pressurized suits or other encumbering appar- 
atus. # 

In this double wall construction, it is con- 
templated that the wall will preferably be 90 
compartmentized or constructed of a plur- 
ality of air pockets, with each compartment 
pressurized to the calculated pressure. Thus, 
the possibility that the pressurizing fluid . 
would escape from the whole envelope if the ' 95 
envelope, were punctured is precluded. If 
the fluid were lost from the whole envelope, 
the personnel contained therein would be vul- 
nerable to subsequent blast and radiation 
effects. 10° 

It is contemplated that part or all of the 
surfaces of the reinforced rubber may be 
covered with plates of metal or other solid 
material or a portion of the surface structure 
may be metal" with other portions of rubber 105 
construction. As an example, in the case 
of a submarine, it is contemplated that a 
double metal wall would be built up. around 
the submarine with a pressurized double 
wall construction disposed between the two HQ 
separated metal walls. The inner metal 
may be the outer hull of the sub- 
marine or vessel. Thus, the pressures 
which are impressed on the exterior of a sub- 
marine, due to the explosion of depth charges 115- 
or the like, will be reflected to the point 
where the force will not be transmitted from 
the exterior metal w?.H to the interior metal 
walL 

In this way, the waterproof inner metal 120 
coverings of the submarine will not be pene- 
trated or buckled due to the explosion, thus 
precluding the entry of water to the interior 
of the submarine. Similarly, certain por- 
tions, or all- areas, of surface ships may be I 25 
enclosed in a structure of the type described 
above; that is, the double wall construction, 
to protect personnel or equipment which may 
be contained therein. Thus, in the case of 
a landing ship, the personnel which are con- 130 
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tained within the interior of the landing ship 
may be protected from blasts by providing a 
protective covering of .the tfpe described 
above. 

In choosing the fluid with which the struc- 
ture is to be pressurized, it is| contemplated 
that air or nitrogen are preferable gases to 
be used, but any permanent typeiof gas may 
be chosen. In choosing thelgas jfar inflating 
the structure, due consideration' must be had 
to the diffusibility, combustibility and explosi- 
bihty of the gas. It is r^enjbk to have a 
gas which is inert in its explosive or combus- 
rive character and diffuses only (slowly, and it 
is further desired that the gas be electrically 
insulating. j 

The invention will be described, merely by 
way of example, with reference! to the accom- 
panying drawings, in which :|* 

Figure 1 is a representative iiUustration in 
cross section of a missile silo wherein the 



present invention is being 



Figure 2 is a cross-secti >nal view taken 



utilized; 



illustrating one 
' walls of the 



along lines 2—2 of Figure 1 
preferred construction of the; 
structure of Figures 1 and 2;j 

Figure 3 is a cross-sectijonal view of a 
sheker for personnel and equipment utilizing 
the present invention; 

Figure 4 is an illustration 
of another embodiment of a 
in protecting personnel and 

Figure 5 is a cross-sectickal view of the 
door structure to be utilized in the shelter 
illustrated in Figure 4; 

Figure 6 is a cross-sectional [view of the 
door structure of Figure 5 dHustrating Che 
door in position on the shelter of Figure 4; 



in cross section 
structure for use 
equipment; 



40 Figure 7 is a cross-sectional 
iHustxating a construction 
vention for use dn protecting 
surface vessels or land vehicles. 



Referring now to Figure 
trated a silo 10 containing a 



in of the type which is ertbia- jadapted to be 



fixed while still within the 



raised to a point above the lerel of the ground 
for firing. The sMo 10 is constructed of a 
concrete casing 14 which sunounds the missile 
12 and which has a pah* of laccess tunnels 
16 and 18 emanating therefrom. The lower 
portion of die silo 10 is prcmded with a pad 
assembly 20 which supports the missile 12 
and may be used to raise the] missile 12 above 
the ground into firing position, i Interposed 
between the walls 14 of the silo 10 andthe 
missile 12 is 3 pressurized envelope 22 utiliz- 
ing the present invention. 
In constructing the sib 



I view partially 
erhbodying the in- 
submersible or 



1, there is illus- 
missile 12 there- 



silo, or may be 



L0, a portion of 
the earth 24 is dug out ar d suitable forms 
the walls there- 
of the sib 10 is 



are provided to fabricate 
of. The upper portion 
provided with a door mechjanism 26 having 



a pair of doors. 28,. 30 which may be opened 65 
just prior to the firing of the missile 12. 
The access tunnels 16 and 18 are integrally 
formed with the wains of the sila and provide 
easy access to the missile for testing and in- 
spection purposes. The floor of the silo 70 
10 is provided with the pad assembly 20 which 
includes a raising aid lowering mechanism, 
partially illustrated as structural elements 32, 
34 and 36, and a source 0f power (not shown) 
to provide power to the stnictural elements 75 
32, 34 and 36, thereby raising the missile 
into the firing position. Intermediate the 
ends of the silo, a second floor 38 & pro- 
vided for a purpose to be hereinafter ex- 
plained. 80 

The shelter assembly 22 generally com- 
prises a reinforced rubber envelope 40, which 
ds of a construction to be hereinafter explained, 
and a support pad 42 contained therein which 
is adapted resHientry to support the missile 85 
12 within the envebpe 40. The envelope 40 
is constructed of a* generally circular side 
wall section 43 and a bottom 44 integrally 
formed therewith. Hie top of the envelope 
40 da provided with a pair of overlapping ends 90 
46, 48 which are suitably sealed to each other 
as by a sealant 50. The method of sealing 
the upper portion of the envelope 40 is not 
critical to. the invention, but it is contem- 
plated that the upper surface of overlapping 95 
portion 46 may be suitably fastened against 
the cover portion 52 of the intermrdrate cover 
38 with the upper surface of the other over- 
lapping portion 48: bearing against the lower 
surface of the overlapping portion 46 with 100 
the sealant 50 maintaining the two portions 
46V 48 in position. 

The anterior 54 of the envelope 40 is 
suitably ^ pressurized with pressurizing means 
comprising fluid admitted through a pressure 105 
inlet valve 56 which may be of any known 
constraction. Thus, as the interior 54 is 
pressurized to the desired predetermined pres- 
sure of at least 5 lbs per square inch, the 
overlapping portion 48 is forced outwardly 110 
into sealing engagement with overlapping por- 
tion 46. The sealant 50 may be of any 
compressible, tacky substance winch will ad- 
here to member 46 under pressure and may 
be released on & relief of the pressure in 115 
envelope 40. 

The envelope 40 is suitably heM in place 
by fastener braekets 60 which may be of any 
obstruction or of the configuration illus- 
trated in Figure 1, and which are embedded 120 
into the side walk 14 of the sib 10. A 
suitable pressure gauge 62 is also provided 
which is adapted to read the interior pres- 
sure of the errvebpe 40 and the exterior pres- 
sure or atmospheric pressure in a normal 125 
situation, or shock wave pressure in a skua-* 
tion where an explosion has occurred. Thus, 
the operating personnel of the missile site 
may be provided with irrforrnation as. to the 
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differential pressure between the interior and 
exterior of the envelope 40. 

In operation, and when it has been deter- 
mined that an explosion has occurred, the 

5 operating personnel watch the indication of 
the pressure gauge 62 (for an indication that 
the pressure in the area exterior to the enve- 
lope 40 has dropped to atmospheric pres- 
sure. This indicator preferably will be 

10 mounted at a remote position from the gauge 
62; In this regard, it is to be noted that 
the initial shock wave pressure caused by 
the blast will be registered and a second 
shock wave pressure will be registered some- 

15 time later, the second pressure being caused 
by the rush of air and debris into the vacuum 
created by the explosion. It is not until 
after the second pressure indication that the 
missile will be readied for operation; When 

20 it is decided to fire the missile, the door 52 
is* operated along the doors 26 and 28, thus 
opening the way to the exterior of the silo 
10. When door 52 as open, the upper over- 
lapped portion 46 will be carried therewith, 

25 and any suitable mechanism wiH be provided 
to open or extend the lower overlapping por- 
tion 48. In this regard, suit- 
able conventional interlocking mechan- 
dsm between overlapping portions 46 

30 and 48 may be provided.. Willi the open- 
ing of the overlapping portions 46 and 48, the 
pressure within tie envelope 40 will be re- 
duced to atmospheric pressure and the missile 
will be ready for operation. If the missile 

35 is to be raised from the sMo, sufficient power 
should be provided to shear the damping 
members 60 from the wail 14 of the silo 
10 in order to free the missile 12 and its 
envelope 40 from the silo. In the altema- 

40 tive, tie pad 20 may be made smaller^ than 
the bottom 44 and the, envelope 40 will be 
inverted as the missile 12 is raised. 

Figure 2 representatively illustrates one 
preferred construction of the wall of the enve- 

45 lope 40. As is seen from Figure 2, the wall 
is constructed of an exterior layer 70 of rubber 
or other material, as described above, with a 
plurality of layers or plys of reinforcing fabric 
72 provided on the interior thereof. The 

50 interior of the wall is provided with an inner 
sealing liner 74 which prevents any appreci- 
able mount of the pressurized^ fluid from 
entering the plys 72 and separating them or 
separating the plys 72 from the exterior layer 

55 70. The plys 72 are built up of a plurality 
of layers of fabric such as would be normally 
found in a tyre construction; As stated 
above, these plys may consist of waftless 
fabric or woven fabric (formed of any natural 

60 or synthetic fibres as well as steel or glass. 
. The plys are utilized primarily for struc- 
tural rigidity and strength and are suitably 
chosen for these characteristics. 
• Referring now to Figure 3, there is illus- 

65 trated an alternative embodiment of the pre- 



sent invention which may be primarily utilized 
for protecting equipment which is operated 
by personnel and the personnel which may 
be contained therein. The structure 78 is 
representatively illustrated as being constructed 70 . 
of an open ended barrel-shaped member 80 
with an upper end member 82 and a lower 
end member 84 closing off the ends of the 
barrel member 80. The personnel and 
equipment are enclosed within the space pro- 75 
vided between members 82 and 84. The 
interior of barrel member 80 ds lined with a 
tubular steel liner 85 to support member 
80 and a top disc 87 and bottom disc 89 are 
provided for additional strength. It is to be 80 
understood that member 80 may additionally 
include suitable structural truss members, not 
shown, for structural rigidity. 

The walls of members 80, 82 and 84 are 
constructed of a- double wall member 86 hav- 85 
dag an outer wall 88 and an inner wall 90 
joined at either end by a layer of rubber 
92> 94 to seal the ends thereof. As a certain- 
amount of pressure may enter at the point 
where the top 82 is joined to barrel member 90 
80 and the 'bottom 84 to member 80, a pair 
of generally circular pressurized fillets 91, 93 
have been provided. It is to be noted that 
the interior of the fillets 91, 93 are hollow 
and pressurized as in the case of the members 95 
80, 82 and 84 to reflect any shock wave en- 
countered at the juncture of members 82, 
80, and 80, 84. At least one and, in many 
cases, a! plurality of mtermediate rib members 
96 are provided intermediate the ends of the 100 
wall members 86. Thus, the barrel-shaped 
wall member 86 is suitably compartmentized 
by the plurality of mtermediate members 96, 
which provide air pockets 98 and 100 within 
the wall member 86. As described above, 105 
this compartmentizmg provides additional 
safety for the interior of the barrel member 
86 to provide against the contingency of 
foreign objects puncturing one of the com- 
partments 98 or 100, and precluding the loss 110 
of the entire pressurized area between the 
outer wall 88 and inner wall 90. It is to be 
noted that the wall 86 is provided with addi- 
tional members (not shown) which extend 
longitudinally of the barrel-shaped member 115 
80, thereby compartmentalizing die structure 
in the transverse direction, The top and 
bottom members 82 and 84 are similarly 
formed, thus providing a cellular type struc- 
ture for die whole construction. 120 

The top and bottom members are suitably 
attached to the barrel member 80 by any 
method which will provide rigidity and 
strength to die structure. It is to be noted 
that access to the interior of the structure 125 
must be provided and this may be done 
through any suitable access opening (not 
shown) in the top 82 or in the barrel member 
80. The wall construction 88 and 90 and 
the wall construction of the top and bottom 130 
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outer waM 82 and 84 are formed simiilar to 
that shown in Figure 2, anil the outer wall 
88 is turned back (to back with the inner 
wall 90 and the upper and bottom members 

5 are similarly constructed. Hie interior of 
the member 80 is providedi with, the equip- 
ment to be protected along with an air- 
conditioning and oxygen unit 102 to provide 
oxygen and comfort to the personnel and 

10 additionally to lower the temperature in the 
structure due to the heat dissipated by the 
equipment contained therein. It ds con- 
templated that the site ax whkh the structure 
of Figure 3 is used may be sufficiently spaced 

15 from the anticipated point . of explosion of 
the atomic weapon such that the top 82 may 
be omitted, thereby still providing protection 
against blast effects for the equipment and 
personnel contained within the structure 78. 

20 As an alternative use of the construction 
illustrated in Figure 3, it is further contem- 
plated that the member 80 may be used or a 
pair of rectangular members of the construc- 
tion illustrated in Figure 3 be placed at 

25 a point spaced from the point of explosion 
and personnel could position -themselves -be- 
tween the two rectangular members. In 
this use, the rectangular members will be 
positioned with the flat side thereof facing 

30 the point of explosion thereby protecting the 
personnel from the direct blast The back 
portion or other wail will be placed behind 
the personnel further spaced from the point 
of explosion to .protect the' personnel from 

35 the counterblast which will be produced by 
air and debris rushing into the vacuum created 
by the initial blast In this way, an ex- 
tremely simplified and easily transportable 
structure is provided for the protection of 

40 personnel and equipment. It is anticipated 
(that this structure will be utilized in an area 
where the pressure would not be too great 
as to endanger the personnel. 
Referring now to Figures 4, 5 and 6, 

45 there is illustrated another; modification of 
the structure of Figure 3> adapted to be 
utilized in protecting personnel and equipment. 
In Figure 4 there is shown; a hemispherical 
dome-type - shelter 110 which is generally 

50 constructed of an inner steed 1 or similar metal 
shell 112 and an outer shell 114, spaced there- 
from and constructed or rubber or other suit- 
able material. It ds to be noted that the 
outer shell 114 may be formed solely of a 

55 rubber layer or may be formed of a construc- 
tion similar to char illustrated in Figure 2. 
The two shells, 112 and 114| are suitably an- 
chored at the lower edges thereof by embed- 
ding the^ edges in concrete or attaching them 

60 to a series of concrete posts 116 by means 
of a plurality of fasteners 118. The space 
'between the inner shell and outer shell 114 
is pressurized to a pressure which sufficient 
to reflect die explosive shock wave which 

65 may be anticipated^ as described above. The 



floor of the shelter is protected from any 
bomb tremors or other shock waves received 
generally upwardly from the ground by means 
of a pressurized floor assembly 120 which 
may be compartmentalized, as described in 70 
conjunction with Figure 3, and is pressurized 
to a pressure which is of the same order of 
magnitude as the pressure between shells 112 
and 114. 

The floor assembly 120 may be formed of 75 
a plurality of generally concentric circular 
compartments having a plurality of cavities 
122 formed therein which are suitably attached 
to each other in any well known manner, as 
for example by attaching in a moulding pro- 80 
cess. Also, the floor may be formed of a 
plurality of small, closely spaced cells, as 
would be the case in the cellular structure 
of greatly magnified foam or other closed ceH 
material. However, to facilitate the pressuriz- $5 
ing of the floor assembly, it is contemplated 
that the concentric circular structure would be 
preferable. The interior of die structure 
may be provided with visual access to the 
exterior, .of thr dome 110 by means of a peri- 90 
scope 124 and suitable air conditioning equip- 
ment 126 or other convenient facilities, such 
as a lavatory and washing facilities. 

Entrance to the dome structure of Figure 

4 may be provided with a door assembly 129, " $5 
the details of which are illustrated in Figure 

5 and 6. A door 128 is provided in the 
dome structure and is of a similar steel con- 
struction as the liner 112 to provide the same 
structural rigidity as the dome structure. The 100 
'■exterior of the door 128 is covered with a 
pressurized cover assembly similar to that 
illustrated in Figure 3, that is, the covering 
assembly comprises an outer wall 130 and an 
inner wall 132 joined by a plurality of webs 105 
134. Similarly, a jdurality of longitudinally 
extmding webs (not shown) may be provided 
further to compartmentalize the interior struc- 
ture between the walls 130 and 132. As in 

• the previous cases, the cavities of the shells no 
provided by walls 130, 132 and 134 would 
be pressurized by pressure which was of the 
same magnitude as the pressure between shells 
112 and 114. 

Figure 6 illustrates the door structure 129 115 
in the closed position and it is to be noted 
that the upper portion of the door overlaps 
the lower portion of the outer shell 114 which 
converges with shell 112 to provide a sharp 
angle -between the inner shell 112 and outer 120 
shell 114. While the pressure between shell 
112 and 114 would be the same at this area as 
in other areas of the dome structure, the 
portion of the dome structure where the two 
shells 112, 114 meet, would have to be pro- 125 
tected by a pressurized area; thus an over- 
3apping is provided. Similarly, at the bot- 
tom, a dose fit between the ground and the 
door 129 is provided to preclude shock wave 
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pressure from entering die interior of the 
dome at a point adjacent the ground level. 

Figure 7 illustrates a further embodiment 
of the present invention which is particularly 
adapted to be utilized on submerged vehicles 
such as submarines, diving bells, submerged 
equipment and other -like objects. Also the 
construction mustrating Figure 7 may be 
utilized on the hull of a [surface ship or other 
vehicles to provide protection from torpedo or 
bomb explosions which may occur adjacent a 

ship. I 

The modification is only partly shown, and 
it is to be understood that the structure illus- 
trated would be .provided around the com- 
plete exterior of the ship or vessel of the 
type described The | structure is applied 
to an outer hull 140 of the ship and a second 
blister wall 142 has been applied thereto 
spaced from the hull 140. The space be- 
tween the two metal walls 140, 142 is filled 
with a cellular structure 144 fabric- 
ated of a generally flexible material. The 
cellular structure 14j4 may be com- 
posed solely of a layer of rubber or may 
he formed of the wall construction illustrated 
in Figure 2, The structure 144 generally 
comprises a pair of walls 146, 148 which are 
joined at their ends by webs 150 suitably 
to seal the sides of the! cell. Hie interior 
of the cell is pressurized| to a pressure which 
is greater than the expectant shock wave pres- 
sure reaching the interior of the cell from an 
explosion which may ocjeur nearby. Thus, 
the force of the explosion hitting the blister 
wall 142 will be transmitted through to the 
wall 148 and thence reflected back through 
the wall 142. With this type of construc- 
tion applied to the exterior or surface of a 
ship, torpedo or 'bomb explosions which may 
occur in the vicinity of |a surface vehicle or 
depth charge explosions in the case of a sub- 
marine, will be refleoteji and (the hull 140 
will remain intact, thereby precluding the 
45 flooding of the taeriorj of the vessel It 
is to be understood that this construction may 
also be used on land vehicles, such as per- 
sonnel carriers, trucks or the like, to provide 
protection for the personnel or cargo con- 
tained therein from shock curves in the sur- 
rounding air. | 

WHAT I CLAIM IS: — 
1. A shelter for prelecting equipment and/ 
or personnel against the effects of an ex- 
plosive shock wave comprising a flexible en- 
velope enclosing a cavity, said envelope be- 
ing adapted to receive j and enclose therein 
the equipment and/or personnel to be protec- 
ted, the cavity being pressurized with gase- 
ous fluid to a predetermined pressure which 
is greater than atmospheric pressure by at 
least 5 lbs per square inch whereby the 
equipment and /or personnel when^ disposed 
in the shelter is at least substantially sur- 
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rounded by said pressurized fluid whereby 65 
protection will be given to equipment and/ 
or personnel within die shelter against a shock 
wave 'having an overpressure when reaching 
the cavity of not more than said predeter- 
mined pressure. . ™ 

2. A shelter according to claim 1, wherein 
the flexible envelope has a core formed of 
a fabric ply and an exterior covering of a 
flexible material. 

3. A shelter according to claim 2, where- 75 
in the flexible envelope has a plurality of over- 
lying fabric plies and an exterior covering 

of rubber like materiaL 

4. A shelter according to claim 2 or 3, 
wherein the interior of the envelope is formed 80 
with a sealing liner for preventing escape 

of the fluid. 

5. A shelter according to any preceding 
claim, wherein the envelope has an interior 
wall and an exterior wall separated therefrom, 85 
the pressurized cavity comprising the space 
between die interior and exterior walls. 

6. A shelter according to claim 5, wherein 
the interior and exterior wails are formed 

of a core of layers of cotton, silk, wool, nylon, 90 
rayon and/or polyethylene terephthalate 
material and a covering of flexible material 
covering the exterior of die core.^ 

7. A shelter according to claim 5 or 6, 
wherein the envelope is formed of a barrel- 95 
shaped side member and a disc-shaped top 
member. 

8. A shelter according to any preceding 
claim, wherein the interior of the envelope is 
.hermetically sealed for protecting the equip- 100 
ment and/or personnel from the effects of 
atomic explosion and/or chemical and bio- 



9. A shelter according to claim 1, where- 
in (the envelope is generally cylindrically 105 
shaped for enclosing equipment to be pro- 
jected, and is formed of a core of a plur- 
ality of layers of at least one of woven or 
wefdess fabric and a layer of a flexible 
material covering the exterior of said core, 110 
means being provided to support the envelope 

in a generally vertical position. 

10. A shelter according to claim 1, where- 
in there is provided a metal dome-like inner 
liner formed generally hemispherical in shape 115 
and having its edges sealed to a surface, the 
flexible envelope comprising a flexible dome- 
like outer liner formed generally hemi- 
spherical in shape having at least a portion 
thereof disposed spaced from the metal inner 120 
liner and having its edges sealed to the sur- 
tface, and the space between the # inner and 
outer liners comprising the pressurized cavity. 

11. A shelter according to claim 10, which 
includes a door for gaining access to the in- 125 
terior of the shelter and comprising an in- 
terior metal liner and an outer structure 
formed of an outer flexible waH, an inner 
flexible wall spaced from the outer wall and 
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disposed adjacent the interior metal diner, 
flexible web means interconneoting the inner 
and outer flexible walls fanning cavities for 
compartmentalizing the space, and compres- 
5 sible fluid pressurizing the cavities £o the 
•pressure at least as great as the overpressure 
of .the shock wave reflected to the interior 
pressurized portion. 

12. A shelter according to claim 10 or 11, 
10 wherein a pressurized floor assembly is pro- 
vided within the inner liner and comprises a 
plurality of cavities pressurized with com- 
pressible fluid to a pressure of the same order 
of magnitude as said predetermined pres- 

15 sure. 

13. A protective device for reflecting an 
explosive shock wave from the hull of a 
vessel or (from a vehicle body comprising a 
rigid metal blister wall supported spaced from 

20 the hull of the vessel or the 
vehicle body, and a flexible envelope 
disposed in die space between tihe 
hull or body and said blister wall and in- 
cluding a first flexible wall disposed adjacent 

25 the hull or body, a second flexible wall dis- 
posed adjacent the blister wall forming with 
the first wall a closed cavity and a com- 
pressible fluid filling the cavity at a pre- 
determined .pressure at least 5 lbs per square 

30 inch greater than: normal environmental pies- 
sure to give protection against a shock wave 
having an overpressure when ireachmg the 
cavity of not more than said predetermined 
pressure. 

35 14. A protective device according to claim 
13, wherein the first and second walls are 
formed of a layered core of overlying fabric 
plies and an exterior covering of rubber- 
like material, rubber-like web means inter- 



connecting the first and second walls for com- 40 
partmentalizing the space between the walls. 

15. A protected weapon arrangement com- 
prising a missile silo including a substantially 
cylindrical casing and a launch pad within. 

the casing, a missile positioned on the launch 45 
pad, a generally cylmdrically shaped flexible 
envelope surrounding the missile and 
spaced therefrom, said envelope be- 
ing formed of a core of a plur- 
ality of layers of at least one of woven and 50 
wattless fabric and a layer of flexible material 
covering the exterior of the core, gas pres- 
surizing the interior of the envelope to a 
predetermined pressure of at least 5 lbs per 
square dnch greater than atmospheric pressure 55 
to give protection against a shock wave hav- 
ing an overpressure when reaching the in- 
terior of the envelope of not more than said 
predetermined pressure, and means support- 
ing the envelope in a generally vertical posi- 60 

ttOXL. 

16. An arrangement according to claim 15, 
wherein the casing includes door means inter- 
mediate the ends thereof for opening the end 

of ithe flexible envlope and releasing the pres- 65 
sur therein, 

17. Shelters for protecting equipment and/ 
or personnel from explosions having shock 
waves substantially as herein described with 
reference to and as illustrated in the accom- 70 
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